I. Introduction
Following Bazykin [1] , we will consider this specific system of model continuous non-linear first order ordinary differential equations of the Lotka-Volterra type such as : 
such that 1 0 = 10 > 0 and 2 0 = 20 > 0. where 1 and 2 are the populations of technology 1 and technology 2 respectively, 1 and 2 specify the intrinsic growth rates of technologies 1 and 2 respectively in the absence of both interspecific and intraspecific coefficient, 1 and 2 specify the interspecific coefficients of competition between technologies 1 and technology 2. In this scenario, 1 and 2 specify the market size of technologies 1 and 2 which otherwise can be considered as the carrying capacities of technologies 1 and 2 respectively. In our previous analysis which has been accepted for publication by the Journal of Nigerian Association of Mathematical Physics (Vol 28), we studied the sensitivity of the intrinsic growth rates, for technology 1 and technology 2 followed by the sensitivity analysis of the starting population sizes of technology 1 and technology 2. The sensitivity analysis of the duration of trading in the unit of years was considered. In the present contribution, we are interested to study the sensitivity behaviour of the intraspecific coefficients, the starting population sizes and duration of trading between technology 1 and technology 2. Several other researchers such as Kumar and Kumar [2] , Young [3] , Bhargava [4] and Morris and Pratt [5] have considered interesting aspects of the theoretical formulation and mathematical analysis of the popular technology substitution model. Irrespective of their several contributions to knowledge with respect to further extensions of technological substitution model, the open problem of studying the sensitivity of the intraspecific coefficients and the starting populations for the two interacting technologies remains to be fully tackled numerically. It is against this motivation that we are proposing to adapt the standard method of one-at-a-time sensitivity analysis as currently proposed and applied in the work of Ekaka-a [6] .
II. Mathematical Formulation
Following Morris and Pratt [5] we recast equations (1) and (2) Comparing the model equations (1), (2), (3) and (4), it is clear that
On the basis of these transformation formulae, it follows that = 1.0 = 2 1 implies that 1 = 2 . Therefore, = 1 = 2 = . Hence, = .
In this scenario, we have chosen the values of a andd to be 0.12. The same assumption can be invoked for the intraspecific coefficients b and e such that b will have the value 0.012 and e will have the value of 0.012. Since we are considering a system of Lotka-Volterra type, we also assume that the interspecific coefficients must be smaller than the intraspecific coefficients. This assumption is consistent with recent research report of Ekaka-a [6] . 
III. Materials and methods
The key steps of the one-at-a-time sensitivity analysis have been clearly defined, explained and illustrated in our previous paper which has been accepted for publication in Journal of Nigeria Association of Mathematical Physics (Vol. 28) and Ekaka-a [6] .
IV. Discussion of results
In this present study, we will present the sensitivity measures of parameters b, e, x 1 (0), x 2 (0) and the duration T. Table 1 presents the sensitivity values of these parameters due to 1% variation of each parameter when other parameters are fixed. What do we learn from table 1? It is very clear from table 1 that the intraspecific coefficient e is a dominant most sensitive parameter followed by intraspecific coefficient b which can also be considered as a relatively next most sensitive parameter. The next sensitive parameter with a lower sensitivity value concerns the duration of trading period T. In the context of this analysis, the two starting populations can be considered as least sensitive especially when the 1-norm and 2-norm numerical methods of calculating their parameter sensitivity were implemented. Since the three most popular mathematical norms are useful in measuring the extent of error analysis in collected data, we will consider the higher sensitivity values to reflect larger deviations between the simulated data and the modified simulated data (due to the variation of a model parameter one-at-a-time when other parameters are fixed) while the least sensitive parameter indicate and smaller deviations between these two sets of simulated data. Similar observations which we cannot provide detailed explanations extend to 2% variation of model parameter sensitivity as displayed in Table 2 , 3% variation of model parameter sensitivity as displayed in Table 3 and so forth up till 10% variation of model parameter sensitivity as displayed in Table 10 .
The parameter values for this group are: b = 0.012 e = 0.012 x 1 (0) = 1 x 2 (0) = 2 T = 10 years 
V. Conclusion
It is very clear from this study that the sensitivity values for the two intraspecific coefficients far outweigh the sensitivity values of the model parameter T and the two starting populations for these two interacting technologies. These novel contributions to knowledge clearly compliment other current sensitivity analysis results. For the purpose of parameter estimation, model validation and model prediction with minimal uncertainty, the parameters with higher sensitivity values will require further data collection with which to revalidate the model formulation. The two starting populations for these two interacting technologies should be considered as rough estimates in the sense that these two parameters provide small deviations between the two simulated data. We propose in our next study to fully justify the rationale of the least sensitivity philosophy in the theory of selecting and differentiating the most sensitive parameters from the least sensitive parameters.
